In his review of the physiology of the coronary circulation, Wiggers (1936) enumerated three types of compensatory anastomosis that may develop after coronary occlusion: (1) through development of new ititercoronary communications, (2) through formation of extracardiac communications, and (3) through enlargement of arterio-luminal channels. Widespread minor anastomoses are known to exist between branches of the coronary arteries and branches of extracardiac arteries around the major vessels at the root of the heart, and it is believed (Hudson, Moritz, and Wearn, 1932) At necropsy, there was a huge chronic peptic ulcer in the posterior wall of the duodenum just distal to the pyloric sphincter, eroding deeply into the pancreas. The immediate cause of death was massive pulmonary embolism secondary to leg vein thrombosis. Among the incidental findings was a chronic aortitis which, in view of the negative Wassermann reaction and the existence of ankylosing spondylitis, was presumed to be an example of spondylitic aortitis, an account of which condition can be found in Hudson (1965) . The aorta was considerably dilated and scarred in its thoracic portion. Intimal scarring was particularly prominent in the proximal part of the ascending aorta, with much ulceration and calcification, maximal above the left coronary cusp of the aortic valve and extending onto the wall of the left coronary sinus of Valsalva, where it caused pinpoint stenosis of the left coronary ostium (Fig. 1) . Severe scarring was present between the coronary cusps of the aortic valve, with appreciable widening of the commissure. There was some fibrosis on the walls of the other sinuses of Valsalva, but the two ostia ofthe right coronary artery and the other commissures were unaffected. The main trunk of the left coronary artery appeared as a solid fibrous cord, due to old organized thrombotic occlusion of this segment, the thrombosis having presumably followed from occlusion of the ostium. The right coronary artery and the left coronary artery beyond the occluded main trunk were widely patent and free from significant atheroma. Immediately beyond the occluded segment, the anterior descending branch of the left coronary artery was thin-walled and aneurysmally distended, and was joined by three anastomotic arteries. Two of these were intercoronary anastomoses (Fig. 2) arising from the right coronary artery (the upper about 0 2 cm. diameter on cross-section, the other of somewhat smaller calibre). The third collateral artery (about 0-2 cm. on cross-section) coursed downwards and to the left across the anterior aspect of the pulmonary trunk ( Fig. 2 and 3 ), proceeded along a tortuous course in the epicardial fat, and entered the left coronary artery from behind. This particular artery was not identified until after completion of the necropsy, so that its exact extracardiac connexions could not be determined, but it is reasonable to assume that it joined group.bmj.com on October 30, 2017 -Published by http://heart.bmj.com/ Downloaded from
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Where both coronary ostia are affected, intercoronary anastomosis is discouraged and extracardiac anastomoses become correspondingly more important. Cases of complete occlusion of both coronary ostia have been reported by Leary and Wearn (1930) , who ascribed the ability of such patients to live and work to the belief that the Thebesian veins supplied the compensatory circulation necessary for the functioning of the heart muscle. The present case demonstrates, however, that extracardiac anastomoses of considerable calibre are possible even in single coronary ostial occlusion with well-developed intercoronary anastomoses, when the latter would tend to prevent full development of extracardiac collaterals. The Thebesian system (Wiggers, 1936) is-potentially the least efficient of the possible collaterals and its role in complete coronary ostial occlusion must remain debatable.
In coronary atheroma, as in syphilitic or spondylitic coronary ostial occlusion, stenosis tends to promote the development of collaterals (Ravin and Geever, 1946; Zoll, Wessler, and Schlesinger, 1951) . However, progressive atheroma hinders their full development and maintained efficiency. Any collaterals, whether intercoronary or extracardiac, suffer eventual atheromatous involvement with loss of their compensatory value (Anitschkow et al., 1964 
